Stabilization of gas cavitation nuclei by surface-active compounds.
Gas bubbles are the primary agent in producing the pathogenic effects of decompression sickness. Numerous experiments indicate that bubbles originate in water, and probably also in man, as pre-existing gas nuclei. This is surprising considering that gas phases larger than 1 micron should rise to the surface of a standing liquid, whereas smaller ones should dissolve rapidly due to surface tension. Several stabilizing mechanisms have been suggested, and each has been refuted on experimental grounds. In this article, we propose a new model that arises out of a systematic study of the earlier theories. We review these theories and conclude that gas cavitation nuclei must be held intact by surface-active skins that are initially permeable. The first quantitative analysis of bubble formation data from supersaturated gelatin is summarized and leads to the further conclusion that skins can become impermeable if the ambient pressure is increased rapidly by a sufficient amount. Our model owes much to Sirotyuk, who "demonstrated experimentally that stabilization of gas bubbles acting as cavitation nuclei in water is always attributable to the presence of surface-active substances in the water".